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(54) (57) 1 • yCTPOttCTBO flnfl BypEfflW 
CKBAMH C OJJHOBPEMEHHOfl OBCAflKOfl, 
Bicrawawmee 6ypOBy» Konomiy c bbk 
penneHHHM b ee BH*neft hbcth ik»poao- 
pa3pywa»mKM HKcrpyMeHTOM h paaneneH 
H y» KOHUeirrp»WBO eft oOcaAHyw kojiob- 
bv oTJlHiara.meeca Ten, 
vro. c iienwo noBbimeHH* npoH3Bo«H- 
Tem,HOCTH 6ypeHH« nyreM ynemrceHH* 
ckopocTb BHHoca mbcthu nmaxa 

c^et yMeai.meiWH .90BH paswraa sarpyC 
aoro npotTpaHCTBa oCcanwott kohohhu, 
o6cawia« iconoMHa BWiojmeHa c npo- 
peswo B«OJtb ee oepasyiomeft, a yCT "" 



poftcTBO cKa6xe.MO onopHUM CTaKaMOM, 
pasMestettHMK kohac htphiho c BHeumeA 
cTopoHM o6cafl«oft iconoHHH, KaperKoft 

C paBXHMHUKH MieMeHTaMH H ynOpOM, 

jiotkom , aaKpenneHHWM b BepxHett 
^acTH icape-rKK, h saatHTBbWH nnaHicaMH, 
npKKpenneHHUMH k im*He« ibctk Ka- 
peTKH c BHenmeft h BHyrpeKHett cTopo- 
hu o6eaAKott kojiohhu b MCCTe npope- 

3H, TIpH 9T0M paSXHMHMe SJieMeHTW 

KapeTKH paaMemeio* b npopesw c B09- 
MOHHOcTbW nepeMemeimd h oopaaosaHH* 
meirn npH BaaBMoneftcTBHH ynopa KapeT- 
KH c oaopBW« cTaKaHOM , a sanprrKue 
nnamcH ycraBonneHM c bosmoxhoctmo 
repMeTHBaAHH ihojih. 

2. YcTpoftCTBO no n.1, o t n'w- 
Ma»«eecR reM, ito baojh> 
npoAonbKoa npope9H o6caAHoft koaohhu 
BwnoJiHeHM nonepenjiMe HaAPeaw, pac- 
noJiaxe»BMe no o6e ee ctopohu. 

3. ycTpoftcTBO no nn. 1 H 2, o t- 
nKiawmeeca TeM > ito pas- 

XHMHUe 3JieM€HTbl BWlOABe HH B BKA e 
poJTHKOB . 
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Hao6peTeKne othochtch k ropHOMy 
neny, a KMenwo k 6ypeHHw cKBa*MH 
b noponax, nepefepwTbix ceepxy tojt- 

metl pMXJIMX OTJlOXeHHft- 

UeJlbW MSOGpCTeHHH KBHJieTCH noDbi- 
meHHe npo«3BOAHTenbHOCTK 6ypeKM« 
nyTeM ysenH^emifl ckopoctm Bbmoca 
M acTHu nuiaMa aa cveT yMeHbmeHHK so- 
kw paSMbraa 3aTpy6Horo npocTpaHCTua 

c6caAK0ft KOJlOHHhK 

Ha *Mr.1 h fbwr.2 npeACTaBJieHo 
ycrpoftcTBO * neyx npoeKmmx, 06- 
opfft'BHAi Ra *Hr.3 - paspea ycTbe- 
Boft mactm ycTpottcTaa; Ha $Hr.4 - 
ceneme A-A Ha fcHr.3; na 4>Kr.5 - 
ceneHHe B-B Ha $Kr,4; K3 $nr.6 m 
$Hr\7 o6cajxna* KOJioHHa c npOAOJibHoft 
npopesbK> m HonepenHNMH naffpeaaMH) 

BapHaHTM BbqiOHHeHWI. 

yCTpoflcTBO flJIH 6ypeHHH CKBaJCHH 

C OHHOBpeMeHHOft o6caAKoft coctoht 
H9 6ypoBoft jconoHHw 1 (4>»r.1 k 2) 
c a&KpeimeHHUMrt b ee im*Hefi nacTH 
aaCoftHbiM ABHraTeneM 2, nopoAopaapy- 
OiawmKM HHCTpyMeHTOM 3 h qeHTpaTOpoM 
4. Ha GypoBbtt kojiohhc c Tionomwo 
xoMyTa 5 aaxpeoneHa o^eaAHaH kojioh 4 - 
na 6, b KOTOpoft Bbinc-rtHeHa npoAOJib- 
Ha* npopeaB 7 co cxocaMH 8 b tod- 
. uobmx nacTHX kojiohhm. B npopesb 7 
BCT&aneHa KapeTKa 9 c paaWMW^m 
poJiHKaMH 10 (*Hr, 3-5>, BWiOJiHeH- 
hukh H3 aaxaJieHHott CTaim o6pasyio- 4 

BJHHM B OCCBAHOfl KOJIOHHC 5*eJIb 11 

ATOHott t (*ar-2). PaamMHMe pojihkh 
Vo aajcpeiurertu B jcapeTxe 9 c iroKO«*bW 
nonimiiiHHKOB 12 Kaneim*, saiweHHux 
or BinaMa c noMomwo y hjiot h e hh& 13 
(frHT.3 h 4). Ha BHemHett ^acTH xa- 
peTKH 9 BbinojiHen ynop 14, a x mm- 
Heft ee *iacTH aaxperoieBU aamHTHwe 
imaHKH 15 k 16, nepeKpbmajootrte mejib 
c BHewHeA h BHyrpeHHeft ctopoh 06- 
caAHoft KonoflHU. 3a^HTHwe roiaHXW yc- 
TaHOBJieHbi c o6ecne«teimeM repMCTHs? * 
• okh meiiMt An* Mero noAnpyaHHeH}* 
oTiocHTCjn»BO APyr APyra c noMombto 
npy*HH 17, HaaeTbix na nanbim 18. 
flna HCKjnoMeHHR nonaAann* nacTHU 
nxnaMa doa pojihkh 10 KapeTKa 9 CHa6- 
*eHa yruioTHCHWiMH 19 h 20. B sepx- 
Heft iacTH KapeTKH 3aKpenJieH jiotok 
21 ajih oTBoaa nuiaMa *iepe3 c-reHxy 
o6c-AHoft KonoHnw. Ynop 14 KacaeTCH 
BepxKeft topaoboA ^acTH onopHOro 
craxaHa 22, pacnono*enHoro na ycTbe 
cKBaxKK - An* cmuceHHR Ae*opMaUHft 
o6caAHoft KOJiOHHU aph ee pacKpwTHK 
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h yweHbraemiH aximhw t mejlH (*Hr-2) 
b o6caAHoft Ko/ioHwe MoryT 6nrrb bm- 
nojiHenbi nonepeqnue HaAPeaw 23 
(<bHr*6) p pacnojjomeHHue baoah np°~ 
AOAfeHoft npopesH 7 h co«A>*HcHHNe c 
Heft ♦ - 

BejTHWHy pacKpi4TH^i o6caAHoft ko- 
noHHbi, T.e. nzHpHHy b menn (4«r.5) 
h ee AJtHwy t (*nr.2) f onpeAeJiroor 
10 H3 cJieAywdHx ycjioBKft:. d f <b ■< b of 
HLG, rAe d\- HaKCHManbHbift AnaMeTp 
yactMU mnaMa ABHxymeroca b KOiibue- 
bom ce^teHBH Me«cAy o6caAHoft k 6ypo- 

BOft KOJIOHKaMH , b t ~ IBHpHHa lieJIH, 

15 cooTBeTCTByw^aH Hanajry nnacTHxecKMX 
Ae4>opMaAHft b 6ypofloft KOJiOHHe, N * 
ycwme Ra nepeMemenHe KapeTKH no 
o6caAHoft KonortKe h G - oce&a* Ha- 
rpysKa Ha aa(5oft. 3HaueMHJi b 0 k N 
20 onpeAeJiHWT sKcnepHMeHraAbHO • fliw 
BToro npeAsapMTejibHo BuOnpawT orpe- 
aoK TpyCH Hywioro AHaMerpa D, h 
AimHoU oxono 10 D n paapeaajor TpyCy 
BAOJib, nanpHMftp, ^peaeposaHHeM wm 
25 c noMoi^bw csapo^Horo annapara, 

CTpCMHCb I1PH 3TOM nOJiyWTb B03MO1CHO 

t3onbmy» -wcTOTy noBepxnocTH paspeaa. 
, Ito KpauM paapeaa AenawT ckocu 8 
I(*Hr.2). KoHCTpyKOKH KapeTKH npe- 
30 AycMaTpHBaeT yCTaHoBKy B Heft pojih- 
kob co cMemero'eM (*Hr*5) TaKHM 06- 
paaoM, iTofot oRpiwa mc pwa Hecicojxb- 
ko npeBbttiajja MWCHMaJibHo BosMOXHwtt 
paanep *jacTHA mnaMa* 
35 * 3areM hoaboaht KapeTKy k cKocy 
S rpySu tf % MHOCX yAapw no Kaperxe 
huh ee ynopy 14, saronsrerr KapeTicy 
b cepeAKHy paapeaanHoro y^acTxa. flpH 
3TOM onpeAe«HWT surnny £ pacKptrroft 
40 uacTH Tpy6w h ouertHBawT ycHime N 
na nepeMeJueHHe Kaperxn* E<uw noc^e 
HSBJietteHHH xaperxH H3 Tpy6w nmpMHa 
npopesH ocTanacb npemHeft («cxoAHoft), 
a ycwnHe N He npeBWcnno nonycTHMoro 
45 9 Ha<ietm*, to oOcaAHyK) KOJioHHy «e-. 
natOT H3 AaHHoro ceMemm Tr-yC. Ecjih 
b BtiCpaHHOM OTpe3Ke rpy6 BOSHKxna 
ocmonHan A e*opMauHH, to BwOnpawT 
Apyryw Tpyfiy c MeHba&ft TOJimnHoft 
50 creHKK hjih 6ojibmero AHaMeTpa. flo- 

nOJIHHTenbHOft B03M03KHOCTbW HCKHWMHTb 

ocxaroHHyw Ae^opMaunw TpyObi HBJiHeT- 
ch nepHoAHnecKaH nonepeHHan KaAPC9" 
Ka TpyCu ynacTKaMK 23 bmoh* jthhhh 
55 oCHoBHoft npoAOJibHoft npopean 7 
(*Mr*6) kjih aaweHa MeTannHtiecKoft 
TpySw Ha HeMeTajinHMecKyio, Hanp«Mep 
nojiH3THijeHOByw. YKaaaHHue MepotrpHH- 



TKH nO3BOJim0T onKOBpeMeKilO CKH3MTb 

h ycHJme an* npoABH*eHH« xapeTtcw rro 
T py6e« flnHHy aatHHTHbtx onanoK 15 « 

16 BMGHpaWT pHBHOft rtOJlOBHHe HJlHHb! 

menH, T.e. ?/2. 

ycTportCTBO ajth 6ypenna CKBaacHrt 
c oAHOBpeMeHHoft oGcaaKOft co6HpaHvr 
„ pa6oTe»T c hhh cjre^ywmHM 06pa30M* 
Ilepea HayajiOM SypeHHa aaroTaanH- 
B a»T o6c*AHy» xonoHny pac<teTKoft 
AnHHbt, jaoCTaTOHHoft WiH nepexpNTHH 
Bceft mocihocth pbDCOMX oTJto*;eimft f H 
BbinonKAtoT b Heft npononbRyro npope3b 
7 co cKocaHH 8, yxasanraM cnoco6oK, 
a ecjiH Meo6xoAHMo f AononHtrreJibHue 
nonepe^Kwe MaApesW 23 (<t>Kr.2, 6). 
3aKpenJiH»T Ha oypoeoft xonoHHe sa~ 
GoAhwA rHAPt>A3MraTenb 2 (nanpnMep, 
ryp<So6yp> t nopoAopaspynaiontftf Hncrpy- 
neHT 3, ueHTparop 4 h o6caAHyro kg- 
noKHy 6 c noMotuwo xowyTa.5. Hpw 

3TOM nOpOAOpa3PyTnaK«HHft MHCTpyMertT 

AOJweH (n naHROM BapnaHTe npHMene- 
mn ycTpoftcTea) cbo6oaho npoxoAHTb 
b oocaAKoi* xonowne h BMCTynaTb H3 
Hee na nexoTopyw BonOTKHy. 

flanec saKpemiHioT k mraeft nacrH 
xapeTKK 9 yimoTHCHKe 20 h sanp*THbte 
nnaHKH 15 h 16, noAnpyaameHHue h 

COejXMdeHHbie MCWy C060ft C HOMO^blO 

naJibUCB 18. 

noABOAHT xapeTxy 9 x o6caAHoft 
KOJiOHHe co CTOpoKM nopoAopaapyma^o- 
mero HHCTpyMeirra 3 h saGHsawT ee 
Bnanaae b ckqc B, a a axe* b npopesb 
Tpy6bi ynopoM 14 H&py*y AO Tex nop, 
noxa 3aiIU*TW«X imaHOK AOftAYT 

AO nracKero oopeaa o6caAHoft kojiohhu. 

BypoBoft c»ap*m BHBemKBawT b Bep~ 
THxaJibHOM nojioxeflKH naA towoA Cy- 
peHHsz, noflBOA>iT noA Hero onopKwft 
cTaxaH 22 (*Hr.1-3), BCTaBiunor b 
BepxHK*> ttacTb xaperxM 9 ynrtOTHeiwe 
19, TaM xe aaxperuunoT norox 21 h 
npHCTyuaioT K 6ypeHK». 

fln* 3Toro b nonocTb CypoBOft ko- 
noHHU noAawx noA HanopoM pa6ovyw 
XHAxocfb, KOTopan, npofiA* ^epea 
rHApoABMraTejib 2> jiphboaht bo apa- 
meinie nopoAopaspymaKwuift KMCTpyneHT. 

nocne onycxaim* cHapWHa 3a6oft 
HaTOHaerc* yrny6xa cxBaacHHbi b puxjiofc 
Tonme, PeaxTHBKWH MOMeHT ot tmapo- 
APwraTejm BoenpHKHMae-rca naMToft 
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c*ra hk6 qepea nepxHrcto MacTb KonoHKW 
oypHJTbHbix rpyO. B Ha^a/ibHurt momcht 
yr\ny6KH CHapRA* oTpa6oTanH3H xun- 
xocTb co ntnanow HSAHBaeTCH H3-noA 
5 oGcaAHoA kojiohku. HanbHeArooe 3ar/iy6- 
neMHe cnapflAa rtpoHCXOAHT sa cser 
pasMbma pux/ioft raram w paspyraeHH^i 
ee nopoAOpaspymaxmcwM HHCTpyMe htom. 
npH 3tom ynop 14 xapeTKH conpuxa- 

CBtnCH C TOpUOBOHonOBepXHOCTbKJ cTa- 
xana 22 xapeTxa 9 c aamiiT- 

HbiMH nnaHKaMH 15 M 16 yAepxHBaeTCH 
na ypoBfte ycrbH cKBaromw. PojntKK 
iO xapeTXH Ha^HHaxiT xarMTbC^ no 
nnocxocT5iM npopesn 7 o6caAHoft ko- 
noKHu, o6pa3y« b Hefi Cerymyw rnenb, 
Koropaa nepeMemaercfl no o6caAHofl 
KOJiOHHe CHH3y Baepx, ocTaBancb npH 
3Tom Ha ypoBue ycrb« cxeaacHHw. 

npOMhISOMH&A *WK0CTb CO UUiaMOM 

nocrynaeT b xonbueBoe npocTpancTBO 
Me»»y o6caAHoft h OypwJibHoft xonoHHa^ 
hh, noAHHMaeTCH ao ypoBH« xapeTKM 
9 h KsnHsaeTCH Hapyacy qepes orxpw- 
Tyw ^aCTb menu 1 1 no norxy 21 . 3a- 
mHTKwe ixnaKKK 15 h 16 npeAOTBpamawT 
nonaAanne H aaxJiKKHaaHHe nacTKU 
uxnaxa a tiacTb mejw 1 1 , pacnono^eM- 
Hyto inwce xapeTKH 9 t ^To odecnewBa- 
eT CMbixaKHe menu noA A^ft CTBHeM CHn 
ynpyrocrM o6caA«oft kohohhw* 

B cbok) onepeAb canbunxoBoe ynnoT- 
HeuHe 19 b sepxHeA nacTK xapeTKH 9 
npeAOTBpamaeT nonaA^HHe h aaxjiMHH- 

BE»Me MBCTMH WJIBMB MeiKXY P OJTHKSHH 

10 h nnocxocTRMH pa3pesa 7 o6caA- 

HOft KOAOHHbt. 
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K MOMeHTy aaBepmeiiH^! nepexpwTH« 
sceft tojiihh pbixjibix oT/io^enHA xapeT- 
xa 9 bwxoakt nepea aepxHnft cxoc 8 
o6caAHofl TpyCbi- Ha stom 6ypeHHe spe- 
MeHHo npexpamawr. KapeTxy 9 c nor- 

KOM 21, 3 ai&HTHblMH nnaHKaMH 15 H 16 » 

a Taxxe xoMyT 5 c HHMawT . najibneft- 
mee 6ypem<e aeAyr b ycTortMMBbix no- 
poAax 6es noA^eMa eypouoft xoaokhw, 
KapamKBaa ee no Mepe Heo6xoAHMocTM. 
B 3TOH cnyttae npoMbiBOMHaa xwuxocTb 
co mnaMOM nonHHMaeTCR c 336051 BBepx 
no o6caA«oft xonoHHe m H3nMBaeTca t 
xax 06UHH0, Mepes nepynee ee ceueKne, 
pacnoJicmeKHoe uecKOJibKo Di>aue ypobhh 
noBepxHoCTM rpyMTa. 
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(54) (57) 1 . A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A— A section in Fig. 3; 
Fig. 5 shows the B— B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing. The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 
slit, i.e., 112. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 1 5 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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Fig. 3 
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Fig. 7 
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